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If (he rights hold by cho above idcfitified small bi^aln^n concern arc not: cjKclustvi!, oach mdjviduai^ concern or organiaatlon having 
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Art Unit: 
Examiner: 



PRELIMINARY AMENDMENT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 
Box PCT 

SIR: 



as follows. 



Prior to examination, pleased amend the above-identified application 
IN THE SPECIFICATION: 

On page 1, after the title, please insert the following sentence: 

- This application is the U.S. national-phase application of PCT 
International Application No. PCT/CN98/00199. - 

REMARKS 

The Assistant Commissioner is hereby authorized to charge payment 
to Deposit Account No. 18-0350 of any fees associated with this communication. 

Respectfully submitted, 




Robert L. Afidersen, Reg. No. 25,771 
Attorney for Applicants 
Dated: May 22, 2000 

Suite 301 

1 Westlakes, Berwyn 
P.O. Box 980 
Valley Forge, PA 19482 
(610) 407-0700 

EXPRESS MAIL Mailing Label Number: EL 562 003 544 US 
Date of Deposit: May 22, 2000 

i hereby certify that this paper and fee are being deposited, under 37 C.F.R. § 1 .10 and with sufficient 
postage, using the "Express Mail Post Office to Addressee" service of the United States Postal Service 
on the date indicated above and that the deposit is addressed to the Assistant Commissioner for Patents, 
Washington, D.C. 20231. / / . [ 
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Field of the Invention 

This invention relates to newiy identifjed polypeptides and polynucleotides enoojdirjg 
5 such poiypeptides, to their use in therapy and in identifying compounds which imy be agonists, 
antagonists and/or inhibitors which are pctentiaily useful in thempy, and to production of such 
polypeptides and polynucleotides. 

Background of the Invention 

1 0 The drug discovery process is cuirently undergoing a fundamentai revbiurion as it embraces 

'functional genomics', that is, high throughput genome- or geae-based biology. This approach is 
rapidly superseding e*irlier approaches based on 'positional cloning', A phenoQqje, that is a 
biological function or genetic disease, would be identified and this would then be tracked baclc to the 
responsible gene, based on its genetic map posfcion. ■ 

5 Functional genomics relies heavily on the various tools of bioinformatics to identify gene 

sequences of potential interest from the many n^olecular biology databases now available. There is 
a continuing need to identify and characterise further genes and iheir related poiypeptides/proceins, 
as targets for drug discoveiy. 

0 Summary of the Invention 

The present invention relates to NPCABC08, in particular NPCABC08 polypeptides and 
NPCABC08 polyTiucieocides, recombinant materials and methods for their production. In another 
aspect, the invention relates to methods for using such poiypepcldes andpolynuc)eotic|es^ including 
the treatment of cancer, leukemia, diabetes mellitus, kidney disease^ auto immune dise^ises, and othsr 

15 diseases, hereinafter referred to as *'the Diseases"^ amongst others In a further ^pect, the 

invention relates to methods for identifying agonists and antagonists/'inhibitors using the materials • 
provided by the invention, and treating conditions associated with NPCABC08 imbalance with the 
identified compounds. In a still funh^r aspect, the invention relates to diagnostic assays for 
detecting diseases associated with inappropriate NPCABC08. activity or levels. ■ 

0 

Description of the Invention 

In a first aspect, the present invention relates to NPCABC08 polypeptides. Such peptides 
include isolated polypeptides comprising an amino acid sequence which has at least 7Q%identity, 
preferably at least 80% identity, more preferably at least 90% identity, yet more preferably at 



1 
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{east 95% identity^ most preferably at ]t^t 97-99% identify, to fhat of SEQ ID N0:2 over the 
entire length of SEQ ID N0:2- Such polypeptides include those comprising th& amino acid of 
SEQIDN0:2. 

Further peptides of the present tnve«tion Include isolated polypeptides in which the 
5 ^mino acid sequence has at least 70% identity, preferably at least 80% identity, more prefffvably at 
least 90% identity, yet more preferably at least 95?4 identity, most preferably at least 97-99^/6 
identity, to the amino acid sequence of SEQ ID N0;2 over the entire length of SEQ ID N0;2. 
Such polypeptides include the polypeptide of SEQ ID N0:2. 

Further peptides of the present invention inoiude isolated polypeptides ericodttd by a 
10 polynucleotide comprising the sequence contained in SEQ ID NO: I . 

Polypeptides of the present invention are believed to be naembers of thcsecr€?togmiin HI 
(SfDI) family of polypeptides. They are therefore of interest because tiie human Hsg III gene k 
cloned from normal pituitary using EST sequencing. This gene has high similarity .with panners 
in other organisms, may play an important role in signal transduction, and participates in 
1 5 secretory pathways. These properties are hereinafter referred to as "NPCABC08 activity'* or 
"KPCABC08 polypeptide activity" or ''biological acdvit>' of NPCABCOS**. Also included 
amongst these accivtties are antigenic and immunogenic activities of said NPCABCOS 
polypeptides, in particular the antigenic and immunogenic activities of the polypeptide of SEQ ID 
N0:2, Preferably, a polypeptide of the present invention exhibits at least one biological r^ctivity 
20 ofNPCABCOS. 

Tbe polypeptides of thepresent invention may be ih the fo-rm of the '*m4ture" protein or 
may be a part of a larger protein such as a fusion protein. It is often advantageous to include an 
additional amino acid sequence which contains secretory or leader sequences, pro^sequences, 
sequences v/hich aid in purification such as multiple histidine residues, or an additional sequence 
25 for stability dtiring recombinant production- 

The present invention also includes include variants of theaforementionedpolypeptidest 
that is polypeptides that vaiy from the referents by, conservative amino acid substitutions, wherej?)^ a 
residue is substituted by another v^ith like characteristics. Typical such substitutions- are among Ala, 
Val, Leu and lie; among Ser and Thn among the acidic residutss Asp and Glu; among Mn and Gin; 
30 and among the basic residues Lys and Arg; or aromatic residues Phc and Tyr. Particularly preferred 
are variants in which several, S-IO, 1-5, 1-3, 1-2 or i amino avoids are subsxityted, deletedj or added 
in any combination. 

Polypeptides of the present invention can be prepared in any suitable manner. Such 
polypeptides include isolated naturully occurring polypeptides, recombmantJy produced 
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polypeptides, synthetically produced polypeptides, or polypeptides produced by a cambinatioa of 
these methods. Means for preparing such polypeptides are well understood in the an. 

In a fiirther aspect, the present invention relates toNPCABCOS polynucleotides. Such 
polynucleotides include isolated polynucleotides cqmprisiitg a nucleotide sequence encoding a 
5 polypeptide which has at least 70% identity, preferably at least 80% identity, more preferably at 
least 90% identity^ yet mor$ preferably at ieast 95% td^intity, to the amino acid sequence of SEQ 
ID N0:2, over the entire length of SEQ ID Nd;2. In this regafd, polypeptides ^hich have at ieast 
97% identity are highly preferred, whilst those with at least 98-99% identity are more highly 
preferred, and those with at ieast 99% identity are most highly preferred, SiichpolynucJeorides 

10 include a polynucleotide comprising the nucleotide sequence contained in SEQ ID NO 1 encoding 
the polypeptide of SEQ ID N0:2, 

Further poij'nuclectides of the present invention include isolated polynucleotides 
comprising a nucleotide sequence that has at least 70% identity, preferably at (east 80% identiw, 
mor« preferably at least 90% identity, yet more p^fembly at least 95% identity ,to a nucleotid* 

1 5 sequence encoding a polypeptide of SEQ ID N0;2, over the entire coding region. In tliis regard, 
polynucleotides which have at least 97% identit}' ai'e highly preferred, whilst those with at least 98- 
99% identity are more highly preferred, and those wiiih at least 99% identity are most highly 
preferred. 

Further polynucleotides of the present invention incltide isolated polynucleotide^i 
20 comprising a nucleotide sequence which has at lea5T"70% identity^ preferably at least 80% 

identity, more preferably at least 90% identity, yet more preferably aE least 95% identity, co SEQ 
ID NO; I over the entire length of SEQ ID NO: 1 . In this regard, polynucleotides which have at 
least 97% identity m highly preferred, whilst those with at least 9S-99% identity are more highly 
preferred, and tho^e with at least 99% identity are most highly preferred. Such poiynucleotides 
25 include a polynucleotide comprising the polynucleotide of SEQ, ID NO: I as well as the 
polynucleotide of SEQ ID NO: 1 . 

The invention also provides polynucleotides which are .complementary to all the ahov*^ 
described polynucleotides. 

The nucleotide sequence of SEQ ID NO: 1 sho^^'s homology with mouse secre£Q,granin III 
30 (SgUI) mRNA, (A. Dopazo, J. Mol. Neurosci. 1993; 4:;22S^233 ). The nucleotide sequence of 

SEQ ID N0:1 is a cDNA sequence and comprises & polypeptide encoding sequence (nucleotide 286 
to 16$9) encoding a polypeptide of 468 amino acids, the polypeptide of SEQ ID NG:2 The ' 
nucleotide sequence encoding the polypeptide of SEQ ID M0i2 may be identical to the 
polypeptide encoding sequence contained in SEQ ID NOr J or it may be a sequences other than th^ 



3 
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one contained irj SEQ ID NO: I, which, as a result of the redundancy (degeneracy) of the genetic 
code, also encodes the polypeptide of SEQ ID N0:2, TTie polypeptide of SEQ ID N0r2 is 
stnicturally related to other proteins of the secretogranm III (Sglll) family, having homology and/or 
sinictural similarity with mouse secretogranin III (Sglll) mRNA, (A. Dopeuso, J. Mol Mfeurosci. 
5 1993;4:225-233 ). 

Preferred polypeptides and polynucleotides of the present invention are expected to have, 
inter alia, similar biological functions/properties to their Jiomoiogous polypeptides and 
poI>'nucleotides- Furthermore, preferred polypeptides and poiynucieotides of the present invention 
have at least one NPCABCQ5 activity. 

1 0 Polyrtucieocides of the present invention may be obtained; using standard cloning and 

screening techniques, from a cDNA libraiy derived from miWA in cells of normal human pituitary, 
using the expressed sequence tag (EST) analysis (Adams, M.D., er aL Science (1991) 252; 165 U 
1656; Adams, M.D. et aLyNature, (1992) 355:632-634; Adams, M,D,, etai,^ Nmur^ (1995) 377 
Supp:3-174). Polynucleotides of the invention can ^lio be obtained from natural sources such as 

15 genomic DNA libraries or can be synthesized using well known and commercisfly available 
techniques. 

When poiynuoleotides of the presei^t invenuon are used for the recombinant production 
of poiypeprides of the present invention, the polynucleotide rnay include the coding sequence for 
the mature paiypeptide^ by itself; or the coding sequence for the mature polypeptide in reading 

20 frame with other coding sequences, such as those encoding a leader orsecretory sequence, a pre-, or 
pro- or prepro- protein sequence, or other fusion peptide portions. For example^ a marker sequence 
which facilitates purification of the fused polypeptide c^ be encoded. In certain preferred 
embodiments of this aspect of the invention* the marker sequence is ahexa-histidine peptide, as 
provided in the pQE vector (Qiagen, Inc.) and described in Gentz et aL, Proc Nail. Acad Scl USA 

25 (1989) S6:S21-S24, or is an HA lag. Tl:ie polynucleotide may also contain non-coding 5' and 3' 
sequences, such as transcribed, non-Cranslated sequences, $plicing andpolyadenylation signals, 
ribosome binding sites and sequences that stabilise mRNA, 

Further embodiments of the present invention include polynucleotides (Encoding polypeptide 
variants which comprise the amino acid sequence of SEQ ID NO:2 and in which several, for 

30 instance from 5 to 10, 1 to 5, 1 to 3, 1 to 2 or 1, amino acid residues are substituted, deleted or- 
added, in any combination. 

Polynucleotides which are identical or sufficiently idanticiil to a nucleotide sequence 
contained in SEQ ID N0:1, may be used as hybridization probes for cDNA and genomic DNA or as 
primers for a nucleic acid amplification (FCR) reaction, to Isolate fiill-lengthcDNAs and genomic 
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clones encoding polypeptides of the present invention and to isolate cPN A and genornic clones of 
other genes (inciuding genes encoding homoiogs and Oithologs from species other than fiuman) that 
have a high sequence >imiiarity to SEQ ID NO: 1 . Typicaily rhese nucleotide sequence's srt 70% 
identical, preferably 80% identical, more preferably 90% identical, most preferably 9$% identical to 
5 that of the referent Tht probes or primers wjJl generally comprise ar least 15 nucleotides, 
preferably, at least 30 nucleotides and may have at least 50 nucleotides. Particiilariy preferred 
probes will have between 30 and 5Q nucieorides. 

A polynucleotide encoding a polypeptide of the present invention, inciuding.honfiologs and 
orthologs from species other than human, may be obtained by a process which comprises the steps 

10 of screening an appropriate libraxy under stringent hybridization conditions with a labeled probe 
having the sequence of SEQ ID NO: 1 or a fragment thereof; a,nd isolating fulI-iengthcDHA and 
genomic clones containing said polynucleotide sequence. Such hybridization-techniques are well 
known to the skilled artisan. Preferred stringent hybridisation conditions include overnight 
incubation at 42^C in a solution comprising: 505^ formamide, JkSSC (150mM NaCl, 15mM 

15 trisodium citrate), 50 mM sodium phosphate? (pH7.6'), 5k Denhardt's solution, 10 % d&xtm\ sulfate, 
and 20 microgram/ml denatured, sheared salmon sperrti DNA; followed by washing the filters in 
OJx SSC ac about 65^C, Thus the present invention also includes polynucleotides obtainable by 
screening an appropriate library under stringent hybridi2ation conditions with a labeled probe 
having the sequence of SEQ ID NO; 1 or a fragment ihereof. 

20 The skilled artisan will appreciate that, in many cases, an isolated cDNA sequence will be 

incomplete, in that the region coding for the polypeptide is cut short at the 5' end of rhe cDNA. 
This is a consequence of reverse transcriptase, an enzyme with inherently iow 'prccessivity^ (a 
measure of the ability of the enryme to remain attached to thei template during the polymerisation 
reaction), Mlmg to complete a DNA copy of the mRNA template during 1st strand cDNA 

25 synthesis. 

There are several methods available and weJf known to those skilled in the art to obtain 
ftill-Iength cDNAs, or extend short cDNAs, for example those based on the method of Rapid 
Amplification of cDNA ends (RACE) (see, for example, Frohman et ah, PNAS USA 85, S998- 
9002» 1988). Recent modifications of the technique, exemplified by the Marathon^'^'* technology 
30 (Clontech Laboratories Inc.) for example, have significantly gimplifled.the search for Idnger 

cDNAs. In the Marathon"^" technology, cDNAs have been pCiSipared from mRNA extracted from 
a chosen tissue and an 'adaptor* sequence ligated onto each end, Nucleic acid amplification 
(PCR) is then carried out to amplify the 'missing' 5' end of the cDNA using a combination of gene 
specific and adaptor specific oligonucleotide primers. The PCR reaction is then repeated u^ing 
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'nested' primers, that i^, pnmers designed to anfteaJ within the amplified product (typic^liy an 
adaptor specific primer that anneals furth^sr 3\in the adaptor sequence and. a- g«ne specific primer 
that anneals further 5^ in the known gene sequence). Tha products of this reaction can then be 
analyzed by DNA s^quenctng and a full-length qDNA constructed either by joining the product 
5 directly to the existing cDNA to give a complete sequence, or carrying out a separate ful)-)ength 
PCR using the new sequence information for the design of the 5' primer. 

Recombinant polypeptides of th?r pres^snt invention r^ay be prepared by processes well 
known in the art fro-n genetically engineered host ceils comprising expression systems. 
Accordingly, in a further aspect, the present invention relates to expression systems which comprise 

10 a polynucleotide or polynucleotides of the present invention, to host ceils which are genetically 
engineered with such expression systems and to the production of polypeptides of the invention by 
recombinant techniques. Cell-free translation systems can also be employed to produce such 
proteins using RNAs derived from the DNA consmicts of the present invention. 

For recombinant production, host cells can be genetically engineered to incor|3orate 

1 5 expression systems or portions thereof for polynucleotiders of die present invencion. Introduction of 
polynucleotides into host cells can be effected by itiethods described in many standard laboratorv; 
manuals, such as Davis et aL, Basic Methods in Molecular Biology (1986) and Sambfook et a]., 
Molecular Cloning: A Laboratory Manual, 2nd Ed,, Cold Spring Harbor Laboratory Press, Co id 
Spring Harbor, N-Y. (1989). Preferred such methods include, for instance, calcium phosphate 

20 cransfection, DEAE-dextran mediated transfecrionj transvectton, microinjeciion, cationic lipid- 
mediated transfection» electroporation* transduction, scrape loading, ballistic introducuon or 
infection. 

Representative examples of appropriate hosts Include bacteriaf ceils, such os^treptococct, 
staplnylococcU coU, Sireptomyces and Bactllt^s subtilis ce([s; fungal cells, such as yeast cells and 

25 Aspergillus cejls^ insect cells such as Dmophila S2 and Spodoptem Sf9 cells; animal cells such j^s 
CHO, COS, HeLa, C127, 3T3, BHK, HHK 293 and Bowes melanoma cells; and plant cells. 

A great variety of expression systems can be ust^d, for instance, chromosomal, episomal and 
virus-derived systems, vectors derived from bacteria! plasmids, from bacteriophage, from 
transposonSi from yeast episomes, from insertion elements, from yeast chromosomal elements, from 

30 viruses such as bacuioviruses, papova viruses, such as $V40, vaccinia viruses, adenoviruses, fowl * 
poxviruses, pseudorabies viruses and retroviruses, and vectors derived from combinations thereof, 
such as those derived fri^m ptasmid and bacteriophage genetic elements, such as cosmids and 
phagemids. The expression systems may contain control regions that regulate as well u engender 
expression. Generally, jiny system or vector which is abie to maintJiin, propagate or ^^xpress a 
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poiynuciegtide to produce a-polypeptide in a host may be used. The appropriates, nucleotide 
sequence may be inserted into an expression system by any of a variety of weil-kno^vn and routine 
techniques, such as, for example, those set forth in Sambrook et aU MOLECULAR CLONING, A 
LiBORATORY MANUAL {szq^ra). Appropriate secmion signals may be incorporated itxtc the 
5 desired polypeptide to allow secretion of the translated protein into the iurnen of the endopl^ismic 
reticulum, the pcriplasmic space or the exiraceilular environments These iiignals may be 
endogenous to the polypeptide or they may be heterologous signals. 

If a polypeptide of the present invention is to bie expressed for use in screening assays, it is 
generally preferred that the polypeptide be produced at the surface of the cell In this event, the 

10 cells may be harvested prior to use in the screening assay, If tl^epolypeptide is secreted into the 
medium, the mediurn can be recovered in order to recover and ^uxify the' polypeptide.' If 
produced inlracellulariy, the cells must first be lysed before the polypeptide is recovered, 

Poiypeptidej; of the present invention can be recovered and purified from recombinant ceil 
cultures by well-known methods including ammonium suifare or ethano) precipitation, acid 

J 5 extraction, anion or cation exchange chromatogniphy, phosphocellulose chrommoijraphy, 

hydrophobic interaction chromatography, affinity chroinatography, hydroxy lapatite chromatography 
and lectin chromatography. Most preferably, high performance liquid chromatography is employed 
for purification. Well known techniques for refolding proteins may be employed to regenerate 
active conformacion when the polypeptide is denatured during isolation and or p«ri;ficatioo. 

20 This invention aiso relares tothe use of polynucleotides of the present inveniion as 

diagnostic reagents. Detection of a mutated form of the genecharact^ri:ted by the polynucleotide of 
SEQ ID NO; I which is associated with a dysfunction will provide a diagnostic tool that can add to, 
or define, a diagnosis of a disease, or susceptibility to a. disease, which results from under- 
expression, over-expression or altered expression of the gene, individuals canrying mutations in 

15 gene may be detected at the DNA level by a variety of techniques. 

Nucleic acids for diagnosis may be obcained from a subject's cells, such -as from biood, 
urine, saliva, tissue biopsy or autopsy materiah The genomic DNA may be used directly for 
detection or may be amplified enzymatically by using PCR or other amplification techniques prior 
to analysis. RNA or cDNA may also be used in similar fashion. Deletions aj\d ihseriions can be 

30 detected by a change in size of the amplified product in comparison to the normal genotype. Point 
mutations can be identified by hybridizing amplified DNA eo labeledNPCABCOS nucleotide 
sequences. Perfectly matched sequences can be distinguished from mismatched' duple^ces byKNase 
digestion or by differences in melting temperamres. DNA sequence differences may also be 
delected by alterations in electrophoredc mobility of DNA fragments in gels, witii or without 
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denaturing agents, or by dir^ UNA sequencing (e.g,, Myers et aL, Science (1985) 230: 1242), 
Sequence changes at specific locations may also be revealed by nuclease protection assays, such a$ 
RNase and SI protectioa or the chmical cleavage method (sefe Cotton aL Froc Natl Acad Sd 
USA (1985) Z5t 4397-4401)* In another entbodiment, array of oligonucleotides probes 
comprising NPCASC08 nucleotide sequence or fragments thereof can- be constructed to conduct 
efficient screening of e,g,, genetic mutations. Array technology methods are well known and have 
general applicability and can be used to address a variety of questions in molecular genetics 
including gene expression, genetic linkage, and genetic variability (see for exampie:M.Chee et al.. 
Science. Vol 274, pp 610-613 (1996)). 

The diagnostic assays offer a process for diagnosing or determining a susceptibility to the 
Diseases through detection of mutation in theNPCABCOS gene by the methods described. In 
addition, such diseases may be diagnosed by methods comprising determining from a sample 
derived from a subject an abnormally decreased or increased level of polypeptide or mRNA. 
Decreased or increased expression can be measured at the .RNA level using any of the methods 
well known in the art for the quantitation of polynucleotides, such for example, nuci^ig -acid 
amplification, for instance PCR, RT-PCR, RNase protecdon. Northern blotting and other 
hybridization methods. Assay techniques that can bt; used to determine levels of a protein, such as 
a polypeptide of the present invention, in a sample derived from a hpst are-well-known to those of 
skill in the an. Such assay methods includi? radioimmunoassays, con:ipetisive-binding assays, 
Western Blot analysis and ELISA assays. 

Thus in another aspect, the present invention relates to a diagonostic kit which comprises: 

(a) a polynucleotide of the present invention, preferably the nucleotide sequence of SEQ ID NO: 
i , or a fragment thereof ; 

(b) a nucleotide sequence complementajy to that of (a)^ 

(c) a polypeptide of the present invention, preferably the polypeptide of SEQ ID N0:2 or a 
fragment thereof; or 

Cd) an antibody to a polypeptide of the present invention, preferably to the polypeptide of SEQ ID 
N0:2. 

It will be appreciated that in any such kit, ,(a), (b), (c) or (d) may comprise a substantial 
component* Such a kit will be of use in diagnosing a disease or susceptibility to a disease, 
particularly cancer, leukemia, diabetes mellitus, kidney disease, and autoimmune diseases, amongi^t 
otherti. 

The nucleotide sequences qf the present inverttion are also valuable for chromosome 
identification. The sequence is specffically targeted to, and can hybridize with, sl particular location 
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on an individual human chromosome. The mappmg of relevant sequences tachromosom^fs 
according to the present invention is an important first step in correlating those sequences with, gene 
associated disease. Once a sequence has been mapped Co a precise chromosomal !ocation, the 
physical position of the sequence on the chromosomt? cgn be correlated with genetic map d^tau Such 
5 data are found in, for example^ V. McKusick> Mendeiian Inheritance in Man (available on-iine 
through Johns Hopkins University Welch Medical Library), The relationship between genes and 
diseases that have been mapped to the same chromosomal region are then idenrified through Hnicage 
analysis (coinlieritance of physically adjacent genes), 

The differences in the cDNA or genomic sequence between affected and unaffected 
10 individuals can also be determined. If a mutation i$ obsei'ved in some or all of the affected 

individuals but not in any normal individuals, then the mutation is Jikely to be the causative agent 
of the disease. 

The polypeptides of the invention or their fragments or analogs thereof, or cells 

expressing them, can also be used as immunogeps to produoe antibodi^is immunospecific 
15 for polypeptides of the present invention. The term '^"immunospecific" rr^eans that the 

antibodies have substantially greater affinity for the polypeptides of die invendoa than 

their ^inity for other related polypeptides in the prior ait. 

Antibodies generated against polypeptides of the .present invention may be obtained by 

administering the poljpepcides or epitope-bearing fragments^ analogs or cells, to an animal, 
20 preferably a non-human animal, using routine protocols. For preparation of monocloni^] amibodies, 

any technique which provides antibodies produced by continuous cell line cultures can be used. 

Examples include the hybridoma technique (Kohler, G, and-Mibtein, C, NQtu)^s (1975) 256:495- 

497), the trioma technique, the human B-cell iiybridoijia technique (Kozbor et al, /mmimology 

Today (1983) 4:72) and the EBV-hybridoma technique (Cole ei al, MONOCLONAL 
25 ANTIBODIES AND CANCER THERAPY, pp. 77^96, Alan fL Liss, Inc., 1 9S5). 

Techniques for the production of single chain antibodies, such as those deija-ibed in U,S, 

Patent No. 4,946,77S, can also be adapted to produce single chain antibodies to poljrjiieptides of this 

invention. Also, ti^nsgenic mice, or other organisms, including other mammais. may be u^ed to 

express humanized antibodies. 
30 The above-described antibodies may be employed'td isolate or to identify clones expressing 

the polypeptide or to purify the polypeptides by affinity cliuromatography. 

Antibodies against polypeptides of the pre<ient invention may also be employed to treat the 

Diseases, amongst others. 
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In a further aspect, the present invention reUtes to genetically erigineersrf soluble fusion 
proteins comprising a polypeptide of the present invention^ or a fragment thereof, atjd various, 
ponions of the constant regions of heavy or iiglit chains of immunOgiobulins of various 
subclasses (Ig<3, IgM* IgA, IgE). Preferred as an immunoglobulin is the constant pan of xhtj 
5 he^vy chain of human IgG, particularly IgQl, where fusion takes place at the hinge region, fn a 
particular embodiment, the Fc pan can be removed 5in:iply by incorporation of a cleavage 
sequence which can be cleaved with blood clotting factor Xa. Fuithtermore, this invemion relates 
to processes for the preparation of these fiision proteins by genetic engineering, and to the use 
thereof for drug screening, diagnosis and therapy. A ftinher aspect of the invention also relate,si to 
1 0 polynucleotides encoding such fusion proteins. Examples of fusion protein technology can be 
found in International Patent Application Nos. W094/29458 and W094/22914, ■ 

Another aspect of the invention relates to a me-tbod for indiicing ari' immunological 
response in a fnammal which comprises inoculating "the mammal with a ROlypepiide of the 
present invention^ adequate to produce antibody and/or T ceil immune response to protect said 

1 5 animal Tzom the Diseases hereinbefore mentioned, amongst oihars. Yet another aspect of the 

invention relates to a n:iethod of inducing immunoiogical response in a mammal which comprises, 
delivering a polypeptide of the present invention v/a a vector directing expression of th* 
polynucleotide and coding for the polypeptide m vivo in ordei^ to induce such an .immunological 
response to produce antibody to protect said animal from diseases. 

20 A further aspect of the invention relates to an immunological/vaccine formulation 

(composition) which, when introduced into a mammalian host^ induces an- immunoiogicaf 
response in that mammal to a polypepdde of the present invention wherein the composition 
comprises a polypeptide or polynucleotide of the present iiiventioa The vaccine tbrnmiation may 
funher comprise a suitable carrier. Since a polypeptide may be broken down in the stomach, it is 

25 preferably administered parenterally (for instance, subcutaneous. Intramuscular, irHTaveuous, or 
intradermal injection). Formulations suitable for parenteral administration include aqueous aild 
non-aqueous sterile injection solutions which may contain anti^oxidants, buffers, bacteriostats 
and solutes which render the formulation isotonic with the biood of tlie recipient; and aqueous 
and non-aqueous sterile suspensions which may include suspending ager^ts or thickening agencs. 

30 The formulations may be presented in unit-dose or multi-dose containers, for example, sealed 
ampoules and viaJs and may be stored in a freexe-dried condition requiring only the addition of 
the sterile liquid carrier immediately prior to use. Tha vaccine formulation may also include 
adjuvant systems for enhancing the immunogenicity of tlte formulation, sucli as all-in water 
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systems and other systems known in the art. The dosage will depend on the specific mmxy of 
the vaccine and can be readily detennined by Toutjnife experimentation. 

Polypeptides of the present invention are responsible for many biological functions, 
including many disease states, in particular the Diseases hereinbefore mentioned. - It is thfirefore 
5 desirous to devise screening methods Co identify compounds which stimulate or \yhich inhibit the 
function of the polypeptide. Accordingly, in a further aspect, the present invention provides for a 
method of screening compounds to identify those which stimuiate or which- inhibit rhe tunctioa of 
the polypeptide. In general, agonists or antagonists may' be employed for therapeutic and 
prophylactic purposes for such Diseases as hereinbefore meniioned. Compounds may be identified 
1 0 from a variety of sources^ for exaniple> cells, cell-free preparations^ chtimica! librari^ss, and natural 
product mixtures. Such agonists, antagonists or inhibitors so-identified may be natur^il or modified 
substrates, ligands, receptors, enzymes, etc^ as the case may be, of the polypeptide; or m^y bti 
strucmral or functional mimetics thereof (see Coligan e( aL^ Current Protocols in fmmumlog^f 
l(2):Chapter5(1991)). \ 
T;: 1 5 The screening method may simply measure ths bindingof a candidate conipound lo the 

m polypeptide, or to cells or membranes bearing the polypeptide, or a fusion protein thereof by 

m means of a label directly or indirectly associated with th^ii candidate compound, Altemiitively, the 

^% screening method rnay involve competition ^'•^ith a labeled competitor. Further, these screening 

^ methods may test whether the candidate compound results in a signal generated by activation or 

20 inhibition of the polypeptide, using detection systems appropriate co the cells bearing the 
0 polypeptide. Inhibitors of activation are generally assayed in the presence of a kiiown agonist 

^ and the effect on activation by the agonist by the presence of the candidate conrpound is 

fll observed. Constitutively active polypeptides m^y be employed in screening methods for inverse 

13 agonists or inhibitors, in the absence of ^n agonist or inhibitor* by testing whether; the candidate 

^ 25 compound results in inhibition of activation of the polyp*?ptide. Further, the screening metliods 

may simply comprise the steps of mixing a candidate cotnpound with a solution containing a 
polypeptide of the present invention, to form a miKture, measuring WCABCOSacCivity in the 
mixture^ and comparing the NPCABCOg activity of the m:i>;.ture to a standard. Fusion proteins, 
such as those made from Fc portion and NFCABC08 polypeptide^ as h<jreinb€fore described, can 
30 also be used for high-throughput screening assays to identify antagonists for the polypeptide of 
the present invention (see D. Bennett et al, J MoJ Recognition, 8r52-5S (tWS); and 'K, Johanson 
et aL, J Biol Chem, 270(1 6);9459-9471 (1995)). 
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The polynucleotides, polypeptides and,antiboc(ies to the palypqptWe of th« present 
invention may atso be used to configure screening methods for detecting tiie: effect of added 
compounds on the production of mKNA and polypeptide in ceils. For example, ELISA assay 
may be constructed for measuring secreted or cejl associated levels of polypeptide using 
5 mofloclona] and polyclonal antibodies by standard methods known in tl^e art. This can be Uised to 
discover agents \vhich may inhibit or enhance the production of polypeptide (ako called 
antagonist or agonist* respectively) from suitably manipuiatisd cells or tissues. 

The polyp«fptide may be used to identify membrane bound or soiqbJe receptors, if ^y» 
through standard receptor binding techniques known in the ait. Th'«se include, but are not limited 
10 to, ligand binding and crosslinking assays in which the polypeptide islabeted with a radioactive 
isotope (for instance, l^Sfj^ chemically modified (for instance, biotinyiated), or fused to a pepiide 
sequence suitable for detection or purification, and in<?ubated with n sotirce of the putative 
receptor (ceils, cell membranes, cell supematants» tissue extracts, bodily fluids). Other methods 
include biophysical techniques such as surface plasmon resonance and specjroscopy. .These 
1 5 screening methods may also be used to identify agonisTs and antagonists of the polypeptide which 
compete with the binding of the polypeptide to its receptors, if any. Standard methods for 
conducting such assays are well understood in the art, ' 

Examples of potential polypeptide antagonisrs include antibodies or, in some case$, 
oligonucleotides or proceins which are closely related to' the lig&nds, subsirafe.s, receptors, enzymes, 
20 etc., as the case may be, of the polypeptide, e,g,, a fi:agment' of the liga,nds>.substrate5, receptprs, 
enzymes, etc.; or small molecules which bind to thepolypepiide of the present inventton but do nor 
elicit a response, so that the activity of the polypeptide !s prevented. 

Thus, in another aspect, the present invention relates to a screening kit for identifying 
agonists, antagonists, ligands, receptors, substrates, enzymes, etc^ for polypeptides of the present 
25 invention; or compounds which decrease or enhance the production of such polypeptides, which 
comprises: 

(a) a polypeptide of the present invention; 

(b) a recombinantceiJ expressing a polypeptide of tjie present invention; ' ■ 

(c) a<;ell membrane expressing a polypeptide of the present invention; or 
30 (d) antibody to a polypeptide of the present inventtqii; ' 

which polypeptide is preferably that of SEQ fD N0:2. 

It Will be appreciated that in any such kit, (4 (b), (c) or (d) niay comprise a substantial 
component 
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It will be readily appreciated by the skilled artisan that a polypeptide of the present 
invention may also be used in a method for the ijtructure-based design of ian agonist^ antagonist or 
inhibitor of the polypeptide, by: 

(a) determining in the first instance the three-dim ensioriai structure of the polypeptide; 
5 (b) deducing the three-dimensional structure for the Hkeiy reactive or binding' site(s) of an 
agonist, antagonist or inhibitor; 

(c) synthesizing candidate compounds that are predicted to bind to or react witti the deduced 
binditig or reactive site; and 

(d) testing whether the candidate compounds are indeed -agonists, antagonists or, inhibitors. 
1 0 It will be further appreciated that this will nornjaiiy be an interactive process. 

In a further aspect the present invention provides methods of treating ifbnormal conditions 
such as, for instance, cancer^ leukemia, di^tes mellims, kidney disease, and autoimmune distsrases, 
related to either an •$xgess of, or an under-express ion of. NPC ABC08 polypeptide acxivity, 
If the activity of the polypeptide is in excess, several iipproaches are .available. One 

1 5 approach comprises administering to a subject in need thereof an inhibitor cornpound (antagonist) as 
hereinabove described, optionally in combination with a phan-naceutically acceptable carrier, (n ar\ 
amount effective to inhibit the function of the polypeptide, b:uch as, for example, by blocking die 
binding of ligands, substrates, receptors, enzymes, etc,* or by inhibiting a second signal, and thereby 
alleviating die abnormal condition. In another approach, soluble forms of the. polypeptides still 

20 capable of binding the ligand, substrate, enz>Tness receptors, etc, in competition with endogenous 
polypeptide may be administered. Typical e^xampJes of such competitors include fragments of the 
NPC\BC08 polypeptide. 

In stilt another approach, expression of the gene encoding endogeno"us NPCABC08 
polypeptide can be inhibited using expression blocking t:echniques. Known jsuch techniques 

25 involve the use of antisense sequences, either internally generated or separately administered 

(see, for example, O'Connor, JNeuroch^m (1991) 36:560 in OltgodeoxynucJeotides as Antisense 
Inhibitors of Gene E.xpression, CRC Press, Boca Ratcn» FL (19SS)), AJ temativ&Jy, 
oligonucleotides, which form triple helices with the gene can be supplied (see, for example, Lee 4?/ 
aL, Nucleic Acids Res (1979) 6:3073; Coooey etai^y fc/^/^ce (1988) 241:456; Dervan ei al, 

30 Scimce (1991 ) 25 1 : 1360). These oligomers can be administered per se or the relevant oligomers 
can be expressed in vtvo. 

For treating abnormal conditions related to an under-expression ofNPCABCOS ai:d its 
activity, several approaches are also available. One approach .comprises admintstering to a subject a 
therapeutically effective amount of acompound which activates 2 polypeptide of the present 
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irtvemion, i.e,, an agonist as described abov^^ in cmribin^itiQn wte ,a pharmaceuticaijy aeceptabie 
carrier, to thereby alleviate the abnormal condition. Altemativeiy. gene therapy m4y be. employfld to 
effect the endogenous production ofNPCABCOS by ihe relevant cells in the subject. For example^ 
a polynucleotide of the invention may be engmeered for expression in a replication defective 
5 retroviral vector, as discussed above. The retroviral ,e\pre5S5ion construct may then be isolated and 
introduced into a packaging eel! transduced with a retroviral plasmid vector containing RNA 
encoding a polypeptide of the present invention such- that the packaging cell now produces 
infectious viral particles containing the gene of interest. These producer ceils may bt* administered 
to a subject for engineering cells in vivo and ejcpression of the polypeptide in vivo. For an overview 
1 0 of gene therapy, see Chapter 20. Gene Therapy ond othsr Mokcular Gertetic-bas^d Therapeutic 
Approaches, (and references cited therein) in Human Molecular Genetics, TStrachan and A P Read, 
BIOS Scientific Publishers Ltd (1996). Another approach is to administer atherapeutic amount of a 
polypeptide of the present invention in combination with a suitable pharmadeucical carrier. 
In a further aspect, the present invention provides for pharmaceutical compositions 
.11 i ^ comprising a therapeutically effective amount of a polypeptide, such as the soluble form of a 

IJ1 polypeptide of the present invention, agonist/ant^onist pepdde or srrLall molecule compound, in 

^ combination with a pharmacemicatly accepiable carrier oresccipitjnt, Such carriers inciude. hut ax© 

limited to, saline, buffered saline, dextrose, water; glycerol, ethanol, and combinations thereof 
4; The invention further relates to pharmaceutical packs and'kits comprising one or more containers 

~ 20 filled with one or more of the ingredients of the aforementioned compositions of the invention. 

4,^: PoiypepCrdes and other compounds Of the present invention may be employed alone or in 

^5 conjunction with other compounds, such as therapeutic compounds. 

f y The composition will be adapted to the route of administration, for instance by a systemic or 

y oral route. Preferred forms of systemic administration include injection, typically by intravenous 

"5 mjection. Other injection routes, such as subcutaneous, intramuscular, or intraperitoneal, can be 
used. Alternative means for systemic administration includetransmi^cosal and transdermal 
administration using penetrants such as bile salts ori\isidic acids or other detergents. In addition, if 
a polypeptide or other compounds of the present invention can be formulated in an enteric or an 
encapsulated formulation, oral administration may also be possible. Adminifftration of these 
30 compounds may also be topical and/or localized, in the fonn of salves, pastes, gels, and the like. 
The dosage range required depends on the choice of peptide or other compounds of the 
present invention, the route of administration, tlie nature of the formulation, the nature of the 
subject's condition, and the judgment of the attending pmctitioner. Smr^bk dosages, however, arc 
in the range of 0.1-100 jx^g of subjects Wide variations in the needed dosage, however, are to he 
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expected in view of the variety of compounds available a«d the differing efficiencies of vgrious 
routes of administration* For example, oral administration would be expected to require higher 
dosages than administration by Intravenous injection. V^avions in these dosage levels can be 
adjusted using standard empirical routines for optimization^ a$ is well understood in the art, 
5 Polypeptides used in treatment can also be generated endogenously in the subject, in 

treatment modalities often referred to as ''gene therapy" as described above. Thus, for example, 
ceHs from a subject may be engineered v/ith apoiynucleotide, $uch as a DNA or RNA, to encode a 
polypeptide sx vivo, and for example, by the use of a retroviral plasmid vector. The cells are then 
introduced into the subject. 

1 0 Polynucleotide and polypeptide sequencer form a valuable information resource with which 

to identify further sequences of similar homology. This is most easily facilitated by storing the 
sequence in a computer readable medium and then using che stored data to search a sequence 
database using well known searching tools, such as GCC. Accordingly, in a further aspect, the 
present invention provides for a computer readable medium having stored thereon a 

15 poiynuclootide comprising the sequence of SEQ ID NO;! and/or a polypeptide sequence encoded 
thereby. 

The follo^ving definitions are provided to faciiiteitc utiderstasfiding of certain terms used 
frequently hereinbefore, 

-0 "Antibodies'' as used herein includes poiycional and monoclonal antibodies, chimeric, 

single chain, and humanized antibodies, as well as F$b fragments, including the products of an 
Fab or other immunoglobulin expression library. 

"Isolated" means altered "by the hand of man" from- Ehe natural state. If an "Isolated*' 
composition or substance occurs in nature, it has been changed or removed from its original 

25 environment, or both. For example, a polynucleotide or a polypeptide naturally present in a 
living animal is not "isolated " but the same polynucisotide'or polypeptide separated from the 
coexisting materials of its natural state is "isolated", as the term is employed herein. 

"Polynucleotide*' generally refers to any polyribonucleotide or polydeoxribonacleotidsf, 
which may be unmodified RNA or DNA or modified RNA or DNA, "Polynucleotides" include, 

30 without limitation, single- and double-siranded DNA, DNA that is a mixture of single- and 

double-stranded regions, single- and double-stranded RNA, md RNA that is mixture of single- 
and double-stranded regions, hybrid molecules comprising DNA and RNA that may be single- 
stranded or, more typically, doubte^stranded or a mixture of single- and double-srranded regions. 
In addition, ''polynucleotide" refers to triple-stranded regions comprising RNA or DNA or both 



16-mY-2000 15:40 FROM CPPlBJ AP 

r 



TO 0016104070701 



P. 17/39 



KKA and DNA, The tenrt "polynucleotide" also inciud<:s DNAs or RNAs containing o«,e or more 
modified bases and DMAs or RNAs with bacjcbones modified for stability or far other reasons. 
"Modified" bases include, for example* trityl^ted bas^ts and unusual bases such as inosine^. A 
variety of modifications may be made to DNA and RNA; thus, "polynucleotide"' embraces 
5 chemically, en^ymatically or metabolicaliy modified forrns of polynuci^tideg as rypically' found 
in nature, as weli as the chemical forms of DNA and RNA characteristic of viruses and celts. 
^^Polynucleotide" also embraces relatively short polynucleotides, often referred to as 
oligonucleotides. 

"Polypeptide" refers to any peptide or protein cqmprising two or more amino acids jomed 
1 0 to each other by peptide bonds or modified peptide bondis, i.e., peptide isosteres. "'Polyptptidei'" 
refers to both short chams, commonly referred to as peptides, oligopeptides or oligomers, and to 
longer chains, generally referred to as- proteins, PoIypepTidcs may contain ammo acids. "other than 

i 

the 20 gene-encoded amino acids. "Polypeptides'* include amino actd sequences modified either 
by natural processes, such as post-translationai processing, or by chemical modaficauon 

1 5 techniques which are well known in the art. Such modifications are well described in basic texts 
and in more detailed monographs, as w^jl as in a voluminous research literatursi Modifications 
may occur anywhere in a polypeptide, including the pepdde backbone, the amino acid side-chains 
and the amino or carboxyi termini. It vvill be appreciated that the same type of moditlckion may 
be present to the same or varying degrees at several sites in a given polypeptide^. Also, a given 

20 polypeptide may contain many types of modifications. Polypeptides may be branched as a result 
of ubiquitination, and they may be cyclic, with or without branching. Cyclic, brai^ched and 
branched cyclic polypeptides may result from post-translation natural processes or may be made 
by synthetic methods. Modifications include acetylation, acyiation, ADP-ribosylation, amidation, 
( covalent attachment of flavitt, covalent attachment of a heme moiety, covalent attachment of a 

25 nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid derivative, covalent 
attachment of phosphotidylinositol, cross-linking, cyclizsti'on. disulfide bond formation, 
demethylation, formation of covalent cro$s-links, formatfon of cystine, formation of 
pyroglutamate, formylation. gamma-carboxylation, glycosylation, QPI anchor formation, 
hydroxylation, iodination, methylation, myristoylatian, oxidation, proteolytic processing, 

30 phosphorylation, prenylation, racemization, selenoylarion, sulfation, transfer-RNA mediated 
addition of amino acids to proteins such as argirtylatiotu and ubiquitination (see,- for instance. 
PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 2nd Ed., T. E, : Cr«ighton, W. 
H, Freeman and Company, New York, 1993; Wold, F,, Po?t-xranslationai Protein Modifications: 
Perspectives and Prospects, pgs. 1-J2 in POSTTRAKSLATIONAL COVALENT. 
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MODIFICATION OF PROTEINS, B, C, Johnson, Ed,, Academic Press, New York, 1983; Seifter 
et aL, "Analysis for protein modifications and nonprotein cofactors"» Meth En^moi (1990} 
182:626-646 and Rattan et qL^ ^'Protein Synthesis: Post-translattona] Modifications and Aging'\ 
Ann NY Acad Sci {1992) 
5 'Variant" refers to a polynucleotide or polypeptide that differs from a reference 

poiynucleotide or polypeptide, but retains essential propeities. A typical variant of a 
polynucleotide differs in nucleotide sequence from another, reference polynucleotide. Changes 
in the nucleotide sequence of the variant my or may not alter the amino acid sequence cf a 
polypeptide encoded by the reference polynucjeodde, Nucleotide changes may result in amino 
1 0 acid substitutions, additions, deletions^ fusions and truncations in the polypeptide encoded by the ■ 
reference sequence, as discussed below. A typical variant of a polypeptide differs in amino acid 
sequence from another, reference polypeptide* Generally, differences are lirnited so that the 
sequences of the reference poJypepcide and The variant are closely similar overall and, in many 
regions, identical A variant and reference polypeptide may differ in amino acid sequence by one 

M 15 or more substitutions, additions, deletions in any combinauon. A substituted or insened amino 

acid residue may or may not he one encoded by the genetic code. A variant of a polynticleotide 

Ijl or polypeptide may be a naCuraily occurring such as an afleiic variant, or il; may be a variant ihat 

■t" is not known to occur naturally. Non-naruraiiy occurring variants of poiynacleotides and 

polypepcides may be made by mutagenesis techniques or by direcr synthesis. 

U1 20 ''Identity/' as known in the arc, is a relationship between two or more polypeptide 

scquenccs or two or more polynucleotide sequences, as delemiined by comparing the -sequences, 

ijl In the art, "identity" also means the degree of sequence relatedness between polypeptide or 

polynucleotide sequences, as the case may be, as determined by the match betwe^jn strings of 

p such sequences, "Identity" and "similarity" can be readily calculated by known methods, 

CS 25 including but not limited to those described in {Computauoml MoUcidar Biology, Lesk, A.M., 

ed, Oxford University Press, New York, 1988; Siocomputm^: Informatics and Genome Frofects, 
Sn^ith, D,W., ed„ Academic Press, New York, 1993; CompiiUir Analysis of Sequence Data, Part 
I, Griffin, A.M., and Griffin, H.G.^ eds,, Humana Press. New Jersey » 1994; Seqmncz Analysis in 
Molecular Biology, von Heinje, G., Academic Press, 19S7; and Seguenpe Analysis Primer, 
30 Gribskov, M. and Devereux, J., eda,, M Stockton Press, New York, J 991; and Carillo, R, and 
Upman, D„ SIAM J. Applied MatK 48: 1073 (1 98S), Preferred methods to determine identity 
are designed to give the largest match between the sequences teisted. Methods to determine 
identity and similarity are codified in publicly available computer programs. Preferred computer 
program methods to determine identity and similarity betwee^n two sequences include, hut are noi 
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limited to, the GCG program package (Devereux* J., et al,, Nuchic Acids Rksearck 12(1):- 38? 
(1984)), BLASTP. BLASTN, and FASTA (Atschul, S-F. et al., J. MoIbc. BhL 215: 403-410 
(1990). The BLAST X program is publicly avziilable from NCBI and other sources {BLAST 
Manual, Altschul, S„ et aL, NCBI NLM NIH Bethe$da, MD 20894; Aitschiii. S., et aL,I Mol 
5 BioL 215: 403-410 (1990). The well known'Smith Waterman aigarithrn may aisp be used to 
determine identity. 

Preferred parameters for polypeptide sequence corhparisoa include the following: 
1) Algorithm: Needleman and Wunsch, J. Mol Bioi, 48: 443-453 (1970) 
Comparison matrix: BLOSSUM62 from Hentikoff and FJentikoff, Proc, Nati. Acad. Set, USA. 
10 89:10915-10919(1992) 
Gap Penalty; 12 
Gap Length' Penalty: 4 

A program useful with these parameters is publicly available as the !'gap'' prograni from 
Genetics Computer Group, Madison WI. Ths aforemeniioned parameters are the default 
1 5 parameters for peptide comparisons (aiong with no penally for end gaps). 

Preferred parameters for polynucleotide comparison include th^i following: 
1) Algorithm: Needleman and Wunsch, J. Mol Biol. 48: 443-455 (1 970) 
Comparison matrix: marches -+10, mismatch = 0 
Gap Penalty: 50 
20 Gap Length Penalty; 3 

Available as: The "gap" program from Genetics Computer Group, Madison Wl! These are the 
default parameters for nucleic acid comparisons. 

By way of example, a polynucleotide sequence of the present invention may be identical 
to the reference sequence of SEQ ID NO: I, that is be 1 00% identical, or it may incjude up ?o a 
25 certain integer number of nucleotide alterations as compared to the reference sequence. Such 
alterations are selected from the group consisting of at least one nucleotide deletion, substitution, 
including transition and transversion, or insertion, and wherein said alterations may occur at the 5' 
or 3' terminal positions of the reference nucleotide sequence or anywhere between those terminal 
positions, interspersed either individually among the nucleotides in the reference sequence or in 
30 one or more contiguous groups within the reference sequence. The number of nucleotide 

alterations is determined by multiplying the total number of nucleotides in SEQ ID N0:1 by the 
numerical percent of the respective percent identity(divided by ] 00) and subtracting that product 
from said total number of nucleotides in SEQ ID NO: 1 , or; 
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wherein [% the number of nucleotide ahamiohs, is due total number of nucfeocidea in SEQ 
ID NO: 1, and y is, for instance, 0 JO for 70%, 0.80 for 80%, US for 8S%, 0.90 for 90%, 0.95 for 
95%,erc,, and wherein any non-integer product of and y is rounded down to die nearest integer 
prior to subtracting it from X^, Alterations of a poiyniicleaiide sequence encoding the 
5 polypeptide of SEQ ID N0:2 may create nonsense, missense or frame&hift muiations in this 

coding sequence and thereby alter the polypeptide encoded by the poiynucleotrde foilowing such 
alterations. 

Similarly, a polypeptide sequence of the present invention may be identical to tjie 
reference sequence of SEQ ID N0;2, that is be 1 0094 identical, or it may include up to a certain 
1 0 integer number of amino acid alterations as compared to the reference sequence such that the % 
identity is less than 2 00%. Such alterations are selected from the group consisting of at least one 
• amino acid deletion, substitution, including conservative and non-conservative sufastiturion^ or 
insertion, and wherein said alterations may occur ac the amino- or carboity-tennina] positions of 
the reference polypeptide sequence or anywhere berwcen those tetminal positions^ interspersed 
^^f 15 either individually among the amino acids in the reference sequence or in one or more contiguous 

: fi groups within the reference sequence. The number of amino acid alterations for a given % 

¥ identity is determined by multiplying the tocai number of amino acids in SEQ ID N0:2 by the 

|S numerical percent of the respective percent ]denrity(divided by lOO) and then subtracting thar 

m product from said total number of amino acids in SEQ ID N0;2, or; 

111 wherein is the number of amino acid alterations, X* is the total number of amine acids in SEQ 

rti ■ ■ 

fi| ID N0:2, and y is, for instance 0.70 for 70%, O.SO for S0%, 0,85 for 85% etc., and wherein any 

'^;;;f non-integer product of Xa and y is rounded down to the nearest integer prior to subtracting' it from 

25 usion protein" refers to a protein encoded by two, often unrelated, fused genes or 

fragments thereof. In one example, EP-A-O 464 discloses fusion proteins comprising various 
portions of constant region of immunoglobulin, molecules; together with another human protein or 
parr thereof. In many cases, employing an immunoglobulin Fc region as a part of a fusion 
protein is advantageous for use in therapy and diagnosis resulting in» for example, improved 

30 pharmacokinetic properties [see, e.g., EP-A 0232 262}. On the other hand, for some uses it 
would be desirable to be able to delete the Fc part after the fusion protein has been expressei 
detected and purified. 
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All publications, including but not limited to parents and patent applicatiohs, cited ip this 
Specification are herein incoipomted by reference as i f each individual publication were 
specifically and individually indicated to be incorporated by reference herein as though fully set 
forth, 

5 
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SEQTJENC2 INFORMATION 
SSQ ID KOjI 



TAAAGCTACGCCCTGGCCGCAGTCTCCGCGTCACAGCSAACTTC^^ 
CAGCGCTCCCCTCTACCTGGAGACTTGACTCCCaCGCGCCCGA;v:CCTGCTTATCCCTTO 
5 ACCQTCGAGTGTCAGAGAXCCTCCAGCCGCCCAGTCCCGGCCCCTCTCCCGCCCCACACC 
CACCCTCCTGGCTCTTGCTGTTTTTACTCCTCCl'lTTCATTCATAftCAAAAGCT^ 

ccaggagcccagcgccgggctgtgacccaagccgagcgtgg;^agaatggggttcctcggg 

ACCGGCACTTGCATTCTGGTGTTAGTCCtCCCGATTGAAGCTTTCCCCAAACCTGGAGGA 
AGCCAAGAGAAATCTCTACAtAATAGAGAATTAAGT^CAGAAAGACCTTTGA^^ 

1 0 ATTGCTGAAGCAGAAGAAGACAAGATTAAAAAAACATATCCTCCAGAAAACAAGCCAGGT 
CAGAGCAACTATTCTTTTGTTGATAACTTGAACCtGCTAAGGGCAATAACAGAAAAGGAA 
AAAATTGAGAAAOAAAGACAATCTATAAGAAGCTCCCWCTTOATAATAA^ 
GAAGATGTTGArrCAACCAAGAATCGAAAACTGATCOATGATTATGACTCTACTAAGAG^^ 
GGATTGGATCATAAATTTCAAGATGArcCAGATGGTCfTCATCAACTAGACGGGACTCCT 

1 5 T'l'AACCGCTGAAGACATTGTCCATAAAATCGCTqCCAGGATTTATGAAGAAAATG^^ 
GCCGtGTTTGACAAGATTGirrCTAAACTACTTAATCTCGGCOTAtCAC^^^ 
GCACATACACTGGAAGATGAAOTAGCAGAGGTTTTACAAAAATTAATCTCAAAGGAAGCC 

aacaattatgagqaggatcccaata:^gcccacaagctggactcjagaatcaggctgg.aaa^ 

ATACCAGAGAAAGTGACTCCAATGGCAGCAATTCAAGATOCTCTTGCTAAGGGAGAAAAC 
20 GATGAAAGAGTATCTAACACATTAACCTTGACAAATGGCTTGGAAAGGAGAACTA.Va^^^ 
TACAGTGAAGACAACTrrAGGGACTTCCAATATTTCCCAAATTTCTATGCGCTACTCAA^^ 
AGTATTGATTCAGAAAAAGAAGCAAA\GAGAAAGAAACACTGATTACTATCATGAAA?,CA 
CTGATTGACTTTGTGAAGATGATGGTGAAATATGGAACUTATCTCCAGAAGAAGGTGTT 
TCCTACCTTGAAAACTTGGATGAAATGATTGCTCTTCACACCJiJLJUACAAGCTAGAA^^ 
25 AATGCTACTOACAATATAAGCAAGCTTl^CCCAGCACaWCAGAGAAGAGtra^^ 

ACAGACAGTACCAAGGAAGAAGCAGCTAAGATGGAAAAGGAArATGGAAGCTTGAAGGAT 
TCCACAAAAGATGATAACtCCAACCa^GGAGGAAAGAC^GATGAACCCAAAGGAAAAAC^ 
GAAGCCl'ATTTGG^GCCATCAGAAAAAATATTGAATGGTTCAAGAAAC^^^ 
GGAAATAAAGAAGATTATGACCTTTCAAAGATGAGAGACTTCVrCAATA^^ 
GCTTATGTGGAGAAAGGCATCCTTGAa^^GGAAGAAGCCGAGGCCATaVvGCGCAT^^ 
AGCAGCCTGTAAAAATGGC^W^AGATCCAGGAGTCTTTCAACTGTTTCAGAAAACATAAT 
ATAGCTTAAAACACT?TCTAATTCTGTGATtAAAATTCTTTGACCCAAGGGTTArr;S^GAA^ 
GTGCTGAATTTACAGTAGTTAACCTTTTACAAGTGGTTAAAACATAGCTTTCTTCCCGTA 
AAAACTATCTGAAAGTAAAGTTGTATGTAAGCTGAGATTTTGTATACAG 
XCCTCATAGNCTOATTATTTTATAATCAGaAATATGTCGCTTTaGAAAAAGCCTCTT^^ 
GGGCTGACCNTAAAAACTCAATCa^CTTCCACTGTC 



30 



35 



21 



16-mY-2000 15:42 FROM CPAS J AP 



TO 00161S4070701 



P. 23/39 



SZQ ID lT0i2 

MGFIiGTGTWILVLVLPlQAfPKPaGSQDKSLHmiELSAERPIi^ 

DSTKSGXJDKKFQdDPDGLHQUJGTPLTAEDXVHKI AAR I YEHtmRAVrD KI VS Ki;,LJTLGL 
5 ITESQAHTLEDEVAEVLQKLISKEAKNY2£DPNK£»TSWTENQA(3KI PEKVTPKAAIQDGI, 

TXMKTLXDFVKMMm"GTISPEEGVSYLENtDEMl^^ 
KSHEETDSTKEEAAK^ISKBYGSI*KDSTKDDNSNPGGK^E?KGKT£AyLE;^ 
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What is claimed is; 

1 . An isolated polypeptide selected from the group cansisring of; 

(i) an isolated polypeptide comprising an fjmino acid sequence selected from the group 
having at least: 

(a) 70% identity; 

(b) 80% identity; 

(c) 90% identity; or 

(d) 95% identity 

to the amino acid sequence of SEQ' ID Np;2 over the eniire. length pf SEQ ID 

(ii) ' an isolated polypeptide comprising the amino ^cid sequence of SEQ ID N0".2 or 

(iii) an isofated polypeptide which is the ^mino acid sequence of SEQ ID N0:2, 

15 2. An isolated polynucleotide selected from the group consi^ing of: 

(i) an isolated polynucleotide comprising a nucleotide sequence encoding a polypeptide 
that has at least 

(a) 70% identity-, 

(b) 80% identity; 
20 (c) 90% identity; or 

(d) 95% identity'; 

to the amino acid sequence of SEQ ID NO:i over th^ entire length of SEQ ID N0:2; 

(ii) an isolated polynucleotide comprising a nucleotide sequence that has at least: 

(a) 70% identity 
25 (b) 80% identity; 

. (c) 90% identity; or 
{d) 95% identity: 

over its entire length to a nucleotide sequence encoding tl^e polypeptide of SEQ ID 
N0:2; 

30 (iii) an isolated polynucleotide comprising a nucleotide sequence which has at ieast;' 

(a) 70% identity; 

(b) 80% identity; 

(c) 90% identity; or 

(d) 95% identity; 

23 
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to that of SEQ ID NO: I over the entire lengch of SgQ )D NO: 1 ; 

(iv) an isolated poiynucieotide comprising a nucleotide sequence encoding the polypeptide 

ofSEQIDNO:2; 

(vi) an isolated poiynucieotide which is the polynucleotide of SEQ ID NO; I; or 
5 (vi) an isolated polynucleotide obtainable by screening an appropriate library under 

stringent hybridization conditions with a labeled probe having the sequence of SEQ ID NO; 
1 or a fragment thereof.; 

or a nucleotide sequence complementary to said i^olatedpofynucleotide. 
10 3, An antibody immunospecific for the polypeptide of claim I . 

4. A mechod for the treatment of a subject: 

(i) m need of enhanced activity or expression- of the polypeptide of claim 1 comprising: 

(a) administering to the subject a thersp*?utiqaliy effective airtount of an agonist 
15 to said polypeptide; and/or 

(b) providing to the subject an isolated polynucleotide comprising a 
nucleotide sequence encoding said poiypeptidsi in a form so as to effect production 
of said polypeptide activity irt vivo.; or 

(ii) having need to inhibit activity or expression of the polypeptide of claim .! . 
20 comprising: 

(a) administering to the subject a.th^^rapeucically effective amount of an 
antagonist to said polypeptide; and/or ' 

(b) administering to the subject a nucleic acid molecule that inhibits the 
expression of a nucleotide sequence encoding said polypeptide; md/ov 

25 (c) administering to the subject a ther^peviticaily effective amount of a 

, polypeptide that competes with said polypeptide for its iigand, substrate , or ' 
receptor, 

5. A process for diagnosing a disease or a susceptibility to a disease in a subject related to 
30 expression or activity of the polypeptide of claim 1 in a subjectcomprising: 

(a) detennining the presence or absence of a mutation in the nucleotide sequence 
encoding said polypeptide in the genome of said subject; and/or 

(b) analyzing for the presence or amount of said polypeptide expression in a sample 
derived from said subject. 
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6, A method for screening to identify compounds whiah sriflfiulste or which inhibit the iftoctioaaf 
the polypeptide of claim 1 which comprises a method seiectfed from the group consisting of: 

(a) measuring the binding of a candidate compound ?q the polypeptide (or to the (jells or 
5 membranes bearing the polypeptide) or a fusion protein thereof by means of a label . 

directly or indirectly associated with the candidate qompound; 

(b) measuring the binding of a candidate compound to che polypeptide (or to the cells 6r 
membranes bearing the polypeptide) or a fustion protein thereof in the presence of a 
labeled competitor; 

1 0 (c) testing whether the candidate compound results in a signal generated by activation, or 

inhibition of the polypeptide^ using detection systefns appropriate to the cells or cell 
membranes bearing the polypeptide; 

(d) mixing a candidate compound with a solution containing a polypeptide of claim U 
to form a mixture, measuring activity of the poiyp^pride in tlie mixture, and comparing 
1 5 the activity of the mixture to a standard; or 

(e) detecting the effect of a candidate compound on the production ofmRNA encoding 
said polypeptide and said polypeptide in cells, using for mstahce, an ELISA assay, 

7. An agonist or an antagonist of the polypeptide of claim V. 

20 

8* An expression system comprising a polynucleottde capabi§s of producli^g a polypeptide of claim 
1 when said expression system is present in a compatible host cell. 

9. A process for producing a recombinant host cell comprismg transfonning or transfecting a cell 
25 with the expression system of claim S such that the host cell. under appropriate culruf* 

conditions, produces a polypeptide comprising an amino acid sequence having at least 70% 
identity to the amino acid sequence of SEQ ID H0:2 over the entire length of SEQ LD N0:2, 

10. A recombinant host ceil produced by the process of claim 9. 
30 - 

I L A membrane of a recombinant host ceil of claim 10 expfi^ssing a, polypeptide comprising an 
amino acid sequence having at least 70% identity to the amino acid sequence of SEQ ID N0:2 
over the entire length of SEQ ID N0:2. 
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12, A process for producing a polypeptide comprising culturing a host cell qf claim; 10 md^t 
conditions sufficient for the production of said polypeptide and recovering tiie polypeptide from 
the culture. 
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Abstract 

NPCABC08 polypeptides and polynucleotides and methods fqr producing such 
polypeptides by recombinant techniques are disclosed. Also disclosed are methods for utilizing 
NPCABC08 polypeptides and polynucleotides in therapy, ^ttd diagnostic ^says for such, 
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Declaration and Power of Attorney For Patent Application 

English Language Declaration 

As 9 b^low named Inventor, f hereby declare that; 

My residence, post office address and citizenship are as stilted below aext to my name, 

1 believe I am the original, first and sole inventor (if only one name is listed below) or an original, 
first and joint inventor (if plural names ere listed below) of the subject matter whidh is claimed 
and for which a patent is sought on the invention entitled 
A HUMANHSG til QENE . 



the specification of which is attached hereto unless the following box is checked: 

^ Was filed on ^, as 

United States Application Number or PCT International Application Number 

and was amended on (if applicable). 

hereby state that i have reviewed and understand the contenta of the above Identified specification » 
including the claims, as amended by any amendment referred to above. 

i acknowledge the duly to disclose information which is material to patentability as defined in 37 CFR § 
1.56, 

I hereby claim foreign priority benefits under 35 US.C. §119(aHd) or § 3e5(b) Of any foreign 
application{s) for patent or inventor's certificate, or § 365(a) of any PCT International application which 
designated at least one country other than the United States, listed below and have also identified 
below t>y checking the box, any foreign application for patent or inventor's oartificate, or PCT 
fntemational application having a filing date before that of the application on which priority is claimed; 
Prior For^'gn Applfcation(s) Priority Not Claimed 



(Courttry) 



(Cotint/y) 



(03y/Mon!h/Year Filed) 



(P3y/Monthfy&;3r Fifed) 



□ 



i hereby claim the benefit under 35 U.S.C. § 119(e) of any United States provisional ^ppllcafion(s) 
listed below. 



{Appticstion Number) 



(Filing Date) 



(Filing Dale) 



I hereby claim the benefit under 35 U.S A § 120 of any United $tates applicatlon(s), or 365(c) of any 
PCT International application designating tfie United States, Rioted below and, insofar as the subject 
matter of each of the claims of this applicatfon is not disclosed In the prior United States or PCT 
International application in the manner provided by the first paragraph of 35 U.S.C, § 112, f 
acknowledge the duty to disdose information which is material to patentability as defined in 37 CFR § 
1.56 which became available between the filing date of the prior application and the national or PCT 
iniernational filing date of this application: 
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PCT/CNSS/QQ15Q 
(Application (vrumb^r) 

(AppHcation Numbar) 



Sfipiember 22, 1998 

(Filing Date) 



(Filing Date) 



PENDING 

(Status - paleftted, psndingi abandoned) 
(Status - patented, psnding^ abandoned) 



POWER OF ATTORNEY: As a named inventor, j hereby appoint the following attorney(s) and/or 
agentCs) to prosecute this appticatfon and trstnsact all busings in the Patent and Trademark Office 
cannecte<l therewith; 



^auf F. Pm^tia 
Alton R«tner 
Andrt?rt L N©y 

Kevin R. Case/ 
Beryaniin E. Laace 
James C. Stmmens 



Reg. No-ilZH 
Reg- Mo .20.3GQ 
Res. No. .31.549_ 

Reg. No^ja^U 
Re5, No..24,S42™ 



Lawenca £. Ashary 
ChristepheraLewls 
Robert u Andersen 
Daniei N. Caider 
lOuisW. Bdardejl, Jn 
Jacques L Etkowica, 
Erie A Djc^ter 



Reg. No. 34,515 
Reg. Naj&2ei 

Reg. wo^iri 

Reg. M o; 4Q,S06 
Reg. Ms^tJie 



MatHJ. Mamelll 
Joshua L C&hert 
Jack J. Jank«jvite; 
Jonathan H- $padt 
Christopher 1, HaHi^ay 



Fieg. No- ^g,5S3 

Res. Nq,,45J22. 
Reg- NiiJg^sai 



Address ail correspondence to: 

Ratnef & Pr estia, Suite 301. One Wasli akes. Benivyn. P.O. ^dx98Q. ValfevForae. PA 194B2^9BQ 
Address 5i) telephone calls to: at{61O)40?^0roo. ^ ~ 

hereby declare that ail statements mede herein of my own. knowledge are true and that all 
statements made on infonmation and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like $o made are punishable 
by fine or ^mpr^5onn^^e^t, or both, under Section iq01 of T»t!e 18 of the United State$ Code and th^t 
such willful false statements may jeopardize the validity of the application or any patent issued thereon 



Full nama of $o!0 of fir^ inventor (given name, family naime} Jaluft Chan 

InvBntoj's signature J/^vU^ftu ^^^^"-^^^ 

Residence Ro6aLtSRl^Buil rfJnq 9. ^ Jian De Read. Shanghai 200025. Chin^ C^^IK 
CUizenship China 

Post Office Address Room 1501, BuHdtf^q 9 , 1 Jian De Ro^ et 
gMnahg J_200025. Ching 

Fufi name of SBCpnd joint Inventor, if any (gfven nam^. family nainfi) Sangfu 

Second Inventor's signature ' 

Residence Sg fiffiJM^.3..Una.Shan China CfVK 

dtizeitship China 

Post Office Address Roonn 104. 4.3 Long Shan Xm Cuj] 
Shanghai gOQQSO f; .|^ina 



D&te 
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Full name of third joint Inventor, if any ^fven rvAtt\o, femily name> l j|uatdo^d, $ i;^nq 



Thlr4 Inventors signature 

R05.'d«nce Jta Bin Bufl^inq, Room 405. 227 Chont^ Qing RpadfsK jhanoha. 200025. China CA/K 
Citizeoshlp China 

Post Office Address Jla Sin B^ j jjdino. Rftom4Q5....gg7 Chonti Qlnp .RQa<j{ fi1 
Sh9_rl_aMl :S0QQ2 5, Chir>a 

Fulfnarne of fourth joint inventor, if any ^iven name, t^mily name) 



Pouflh inventor's signature , 

Citizenship 

Post Office Address , 



Date. 



Full nsima of fifth joint inventor, tf any ^ivea n^me, family name) 

Fifth tm/eotor'3 signature \ p^i^ 

Residence 

Citizenship 

Post Oi^ce Address 



Fuil name of siKth joint Inventor, If ar^y (glwen name, famtty nam^j ^ 

Siicth Inventor's signature _ Pate 

Restdftnce 

Cilrzfinship ■ 

Post Office Addf©s$ ^ 

FuH nann» of seventh joint invenbr, If any (given name, family na?ne) 

Seventh ?nventor^s signatu re . Qgts 

Roaident;© _ 

Citizenship 

Post Office Address 
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(1) GENERAL INFOfWVTION 
(i) APPLICANT t SHANGHAI SECOND MEpICAL UNIVEHSITY, 

(ii) TITLE OF THE INVENTION; A HUKAN HSO I'll GENE 

(iii) NUMBER OF SEQUSNCH:s r 2 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Ratii^r & Pre£5t:ia 

(B) STREET: P.O, Box 980 

(C) CITY: Valley Forge 

(D) STATE: PA 
(S) COUNTRY: USA 
(F) ZIP; 19482 

(V) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE; DisJcetCe 

(B) COMPUTER: IBM Corupatibi^. 

(C) OPERATING SYSTEM: DOS 

(D) SOFTWARE: FastSEQ tot Windows Version Z.P 

(vi) CURRENT APPLICATION DATA:' 

(A) APPLICATION irJMBER: TO BE ASSIGNED 

(B) FILINC DATE: 

(C) CLASsmCATlON; UNKNOWN 

(vii) PRIOR APPLICATION DATA: 

(A] APPLICATION NUMBER: 

(B) FILING DATE: 



(viii) ATTORNEY/AGENT INFORMATION: 
( (A) NAME: Frestia, Paul F 

(B) REGISTRATION NUMBER: 23,031 

(C) REFERENCE/DOCKET NUMBER: GP-'70526 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 610-407-0700 

(B) TELEFAX: 61Q-407-0700 

(C) TELEX: 646169 



(2) INFORMATION FOR SEQ ID N0:1: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH; 2017 base pairis 
{B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(io.) MOLECULE TYPEt cDNA 



(xi) SEQUENCE DESCRIPTION; $EQ ID NO:l! 



^1 



TAAAGCTACG 

CAGCGCTCCC 

ACCGTCGAGT 

CACCCtCCTG 

CCAGGAGCCC 

ACCGGCACTT 

AGCCAAGACA 

ATTGCTGAAG 

CAGAGCAACT 

AAAATTGAGA 

GAAGATGTTG 

GGATTGGATC 

TTAACCGCTG 

GCCGTGTTTG 

GCACATACAC 

AACAATTATG 

ATACCAGAGA 

GATGAAACAC 

TACAGTGAAG 

AGTATTGATT 

CTGATTGACT 

TCCTACCTTG 

AATGCTACTG 

ACAGACAGTA 

TCCACAAAAG 

GAAGCCTATT 

GGAAATAAAG 

OcTTAtGTGG 

AGCAGCCTGT 

ATAGCTTAAA 

GTGCTGAATT 

AAAACTATCT 

TCCTCATAGN 

GGGCTGACCK 



CCCTGGCCGC 
CTCTACCTGG 
GTCAGAGATC 
GCTCTTCCTG 
AGCGCCGGGC 
GGATTCTGGT 
AATCTCTACA 
CAOAAGAACSA 
ATTCTTTTGT 
AAGAAAGACA 
ATTCAACCA?l 
ATAAATTTCA 
AAGACATTGT 
ACAAGATTGT 
TGGAAGATGA 
AGGAGGATCC 
AAGTGACTCC 
TATCTAACAC 
ACAACTTTAG 
CAGAAAAAGA 
TTGTGAAGAT 
AAAA.CTTGGA 
ACAATATAAG 
CCAAGG?AGA 

atgataactc 
tggaagccat 

AAGATTATGA 

agaaaggcat 
aaaaatggca 
acacttctaa 
tacagtagtt 
gaaagtaaag 
cttattattt 

TAAAAAcfCA 



AGTCTCCGCG 

AGACTTGACT 

CTGCAGCCGC 

TTTTTACTCC 

TGTGACCCAA 

GTTAGTGCTC 

TAATAGAGAA 

CAAGATTAAA 

TGATAACTTG 

ATCTATAAGA 

GAPtTCGAAAA 

AGATGATCCA 

CCATAAAATC 

TTCTAAACTA 

AGTAGCAGAG 

CAATAAGCCC 

AATGGCAGCA 

ATTAACCTTG 

GGACTTCCA?^ 

AGCA?^GAG 

GATGGTGAAA 

TGAAATGATT 

CAAGCTTTTC 

AGCAGCTAAG 

CAACCCAGGA 

CAGAAAAAAT 

CCTTTCAAAG 

CCTTGACAAG 

AAAGATCCAG 

TTCTGTGATT 

AACCTTTTAC 

TTGTATGTAA 

TATAATCAGG 

ATCCNTGTTC 



TCACAGGAAC 

CCCGCGCGCC 

CCAGTCCCGG 

TCCTTTTCAT 

GCCQAGCGTG 

CCGAtTCAAG 

TXAAGTGCAG 

AAAACATATC 

MCCTGCTAA 

AGCTCCCCAC 

CTGATCGATG 

GATGGTCTTC 

GCTGCCAGGA 

CTTAATCTCC 

GTTTTACAAA 

ACAAGCTGGA 

ATTCAAGATG 

ACAAATGGCT 

TATTTCCCAA 

AAAGAAACAC 

TATGGAACM 

GCTCTTCAGA 

CCAGCACaA.T 

ATGGAAAAGG 

GGAAAGACAG 

ATTGAATGOT 

ATGAGAGACT 

GAAGAAGCCG 

GAGTCTTTCA 

A?\AATTWTT 

AAGTGGTTAA 

GCTGAGATTT 

AATATGTTGC 

CACTGTC 



TTCAGCACCC 

CCAACCCTGC 

CCCCTCTCCC 

TCATAACAA^ 

GAAGAATGGG 

CTTTCCCCAA 

AA^GACCTTT 

CTCCAGA?vAa, 

GGGCAATAAC 

TTa"i^.TAATAA 

ATTATGACTC 

ATCA?iCTAGA 

TTTA.TC^GA 

GCCTTATCAC 

AATTAATCTC 

CTGAGAATCA 

GTCTTGCTAA 

TGGAAAGGAG 

AfT^CTATGC 

TGATTACTAT 

TATCTCCAGA 

CCAAAAACAA 

CAG^i^GAAGAG 

AATATGGAAG 

ATGAA.CCCAA 

TGAAGAAACA 

TCATCAATAA 

AGGCCATCAA 

.^CTGTTTCAG 

GACCCAAGGG 

AACATAGCTT 

TGTA.TACAGG 

TTTGGAAAAA 



ACAGGGCGI3A 
TTATCCCTTG 
GCCCCACACC 
AGCTACAGCT 
GTTQCTCGGG 
ACCTGGAGGA 
GAATGAACAG 
CAAGCCAGGT 
AGAAAAGGM 
GTTGAATGTG 
TACTAAGAGT 
CGGGACTCCT 
AAATGACAGA 
AGAAAGCCAA 
AA?VGGAAGCC 
GGCTGGAAAA 
GGGAGAA/\AC 
AACTA«tAACC 
GCTACTGAAA 
CATOAAAACA 
AGAAGGTGTT 
GCTAGAAAAA 
TCATGAAGAA 
CTTGAAGGAT 
AGCSAAAAACA 
TGACAAAAAG 
ACAAGCTGAO: 
'GCGCA1:tTa1- 
AAAACATPAT 
TTATTAGAAi^ 
7CTTCCCGTA 
AATCCTTATT 
GCCTCCTAAT 



(2) IMFOJ5MATI0N FOR S^Q ID ^0:2: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 468 aitiitlo acid3 
{B) TYPE; amino acid 
(C) STRANDEDNESS; single 
{Dl TOPOX,OGY: linear 

(ii} MOLECutE TYPS? protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NQ:2: 

M^t Gly Phe Leu Gly Thr Gly Thr Trp II* Leu Val Leu Val Le^ Pro 

^ 10 15 

lie Gin Ala Phe Pro Lys-pro Gly Gly Ser Gin Asp Lys Ser Leu Hi^ 

20 25 30 

Asn Arg Glu Leu Set Ala Glu Arg Pro Leu Asn Glu Gin lie Ala Glu 
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60 
120 
1?0 
240 
300 
3^0 
420 
4S0 
540 
600 
660 
720 
780 
340 
900 
960 
3-020 
1080 
lUQ 
1200 
12(50 
1320 
1380 
1440 
1500 
1560 
1620 
.16S0 
1740 
1600 

laao 

1920 
2017 
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35 



Ala 


Glu 


Glu 


Asp 


Lys lie Lys 




SO 






55 


Glv 


Gin 


Ser 




Tyr Ser Phe 


€S 








70 


lie 


Thr 


Glu 




Glu Lys lie 










as 


$er 


Pro 


Leu 


Asp 


Asn Lys Leu 








100 






Ac 5 


Lys 


Leu 


He Asp Asp 












K±s 


Lvs 


Phe 


Gin 


AsD Asi3 Pro 




130 






13$ 


Pro 

E J, U 






Ala 


J. U ^ 4- -ta C 


145 










Glu 


Glu 




Asp 


Ara Ala Val 










165 


Asn 


Leu 


Gly 


Leu 


lie Thr Glu 








180 




v^l 


Ala 


Glu 


Val 


Leu Gin Lys 






195 






Glu 


Glu 




Pro 


Asn Lys Pro 




210 






215 


Lys 


lie 


Pro 


Glu 


Lvfi Val Thr 


225 








230 


Ala 




Glv 


Glu 


Asn As'O Glu 










245 


Asn 


Glv 


L6U 


Glu 


Arcr Akct ThJ" 








^ WW 




As p 


Phe 


Gin 


J, y t 


P^ld^ Pr-f^ AcSTl 






^■7 5 






Ser 


Glu 


Lys 


Glu 


Al^ Lvs Giu 




290 








Thr 


Leu 


lie 


Asp 


5he Val Lyjs 


305 








310 


Pro 


Glu 


Glu 


Glv 


Val Ser Tvr 

w^ia 












LeVi 


Glu 




Lys 


JiR'n T.\7fl T.flii 
-Tioii iJtSU 








340 




Lys 


LeU 


Phe 


Pro 


/t-La C^^W Wf|rA7 






■? V 






Thx- 


Lys 


Glu 


Glu 


AJLa Ala Iivs 
■rvww ^^i^m lijfS^ 




370 






375 


Asp 


Ser 


Thr 


Lys 


Asc Asti Asfi 

J-l.^jJ rtSii 


385 










Pro 


Lys 


Gly 


Lys 


Thr Glu Ala 










405 


Glu 


Trp 


Leu 




Lys His Asp 








420 




Leu 


Ser 


Lys 


Met 


Arg Asp Phe 






435 






Glu 


Lys 


Gly 


lie 


Leu Asp Lys 




450 






45S 


Tyx 


$er 


Ser 


Leu 




465 
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40 




45 






Lys Thr 


TyjT Pro Pro 


Glu 


Asn 




Pro 




60 










Val Asp 


A^n Leu Ai-Tf 


Leu 


Leu 


Ax^ 


Ala 




75 








90 


Glu Lys 


Glu Arg" Gin 


Ser 


Xle 


Arg 


Ser 










95 




Asn Val 


Glu A^p Val 


ASD 


Ser 


Thr 


Lvs 


105 






110 






Tvr Ast3 
* -* ****** 


Ser Thr Ly^ 


Ser 


Glv 


Leu 


Asp 


120 




125 








Asn Glv 


Tjau mm gIti 


Leu 




Gly 


Thr 




140 










Val Hi a 


Lvs lie Ala 


Al^ 


Arg 


He 


Tvr 




155 








160 




Lvfl Tip VaI 


Ser 


Lys 














17 5 




Ser Gin 


Al^ Hi;5 Thr 


Leu 


Glu 


Aso 


Glu 


185 






190 






LeU lie 


Ser Lys Glu 


Ala 




Asn 


Tvr 
*• jr t- 


200 




205 








Thr Ser 


Trp Thr Glu 


Asn 


Gin 


Ala 


Glv 




2S0 










Pro Met- 


Ala . Alci lie 


Gin 




Gly 


Leu 




235 • 






240 


Thr Val 


S&JT A^n Thy* 

■rlwli ^ili^ 


Leu 


Thr 


Leu 


Thr 














T,t7s Thy 


Tvi? s^t*- rtlu 


Asp 


Asn 






265 






270 








rLjuO Jjcu ^jcu 


Lys 


Ser 




AS p 


280 




2S5 








Lys Glu 


'Thr Leu 11^ 


Thr 


11^ 


Met 


Lys 




300 










Mefr Met 


Val Ly3 Tyjt 


Glv 


Thr 


lie 


Ser 




315 








320 


Leu Glu 


Asn LfiU AsTQ 


Glu 


Met 


lie' 


Ala 




330 












rv!» Li rvj. « J, j 1 4. 


Asp 


As 11 




Ser 


345 






350 






urx u. j_i V a 


^ c ^ \ax u 


Glu 




A:^p 




J y u 












Mat Glu 


■U^ S ^ y J. 


Gly 


Ser 


Leu 






380 










Sei: Asn 


Pjftfi CI V Glv 


Lyjs? 


Thr 




Glu 




395 








400 


Tyr Leu 


Glu Ala Xle 


Atg 


Lys 


Asn 


lie 




410 






415 




Lys Lys 


Gly Asn Lys 


Glu 


Asp 


Tyr 


h$p 


425 






430 






lie Asn 


Lys Gin AIa 


Asp 


Ala 


Tyr 


Val 


440 




445 








Glu Glu 


Ala Glu KU 


lie 


Lys 




ile 




4S0 
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